Abstract. The majority of natural killer (NK)/T-cell lymphomas occur in the nasal cavity and rarely involve the stomach. They possess a specific immunophenotype, with the expression of cluster of differentiation (CD)56, CD2 and CD3ε, but without CD3 expression. Few cases of NK/T-cell lymphoma have partial CD30 expression. The present study reveals a unique case of a 41-year-old female patient with gastric NK/T-cell lymphoma that did not express CD56 and diffusely expressed CD30. Immunohistochemical staining demonstrated that the tumor cells expressed CD3ε, CD43, CD30 and granzyme B and did not express CD2, CD4, CD5, CD7, CD8, CD56, anaplastic lymphoma kinase, CD20, paired box-5 or pan cytokeratin. Based on the immunostaining profile and morphological features, the initial diagnosis considered was gastric anaplastic large cell lymphoma. However, following a consultation with other pathologists, the Epstein-Barr virus
Introduction
Extranodal natural killer (NK)/T-cell lymphoma is markedly associated with Epstein-Barr virus (EBV) and is clinically aggressive, with a poor prognosis. This type of lymphoma is predominantly located in the nasal cavity and paranasal sinus, but rarely occurs in the stomach (1) . The specific immunophenotype demonstrates the expression of CD56, CD2, CD3ε and cytotoxic granule-associated protein, diffuse expression of EBV-encoded RNA (EBER), and no expression of surface CD3
- (2) . In the majority of patients with NK/T-cell lymphoma, CD56 is expressed and CD30 is not expressed or partially expressed, but the absence of CD56 expression and presence of CD30 expression is rare (2) . The expression of CD30 is also a characteristic of cutaneous T-cell lymphoma or anaplastic large T-cell lymphoma (ALCL) (3) . Therefore, the overlap of immunohistochemical phenotypes between different tumors may occasionally result in a misdiagnosis. To the best of our knowledge, no study has reported gastric NK/T-cell lymphoma without CD56 expression and with diffuse CD30 expression. It is extremely important to differentiate NK/T-cell lymphoma from other gastric neoplasms, including poorly-differentiated adenocarcinoma, ALCL, NK-cell lymphoproliferative lymphomatoid gastropathy and enteropathy-associated T-cell lymphoma (EATL) type I.
Case report
A 41-year-old woman presented to the First Affiliated Hospital of Dalian Medical University (Dalian, Liaoning, China) in January 2013, with a history of various clinical symptoms for 2 months, including epigastric pain and abdominal distention, which had been ongoing for two months. An endoscopic examination revealed an ulcer located in the cardia of the stomach, which was 4.0x3.5 cm in size ( Fig. 1A and B) . Following an endoscopic biopsy, an initial diagnosis of a poorly-differentiated adenocarcinoma was made. Subsequently, a total gastrectomy with regional lymph node dissection was performed. The resected ulcer was irregular in shape with raised edges and was covered with pale yellow exudates. The cut face of the ulcer was gray and solid, and the tumor infiltrated the whole wall of the stomach.
A microscopic examination of the gastric ulcerative lesion revealed that the majority of the surface was overlaid with necrosis and the whole layer was infiltrated with discohesive and monomorphous atypical cells ( Fig. 2A and B) . The tumor cells were large with an irregular kidney shape and possessed dense or vesicular nuclei with abundant eosinophilic cytoplasm (Fig. 2C ). Neutrophils and eosinophils were observed at the periphery of the tumor. Minor coagulative necrosis was evident (Fig. 2D ). Angiocentric and angiodestructive growth patterns and large nucleoli were not observed. (Fig. 3A-D) . The tumor cells did not express CD56 (Fig. 3E) , cytokeratin ( Fig. 3F) , CD2, CD4, CD5, CD7, CD8, anaplastic lymphoma kinase, CD20 or paired box-5 transcription factor (PAX5) (data not shown). All the antibody in the immunohistochemical staining are bought from Fuzhou Maixin Biotech Co., Ltd., Fuzhou, China). The Ki-67 (ZhongShanJinQiao Co., Ltd., Beijing, China) labeling index was 80% (Fig. 3G) .
Primary gastric natural killer/T-cell
Based on the morphology and immunophenotype, the diagnosis of the tumor was altered to ALCL. Following a consultation with other pathologists, the detection of EBV was advised to elimate the possibility that the tumor was a NK/T-cell lymphoma. Consequently, the tumor cells were analyzed for EBER status by in situ hybridization. As a result, the EBV RNA signal was identified as diffuse positive (Fig. 3H) . Therefore, the final diagnosis was corrected to primary gastric NK/T-cell lymphoma. Additional laboratory examinations, including a hematological examination, of the patient were normal. Levels of tumor markers were within normal limits, as follows: Carcinoembryonic antigen (CEA), 0.432 ng/ml (normal, <5.000 ng/ ml); carbohydrate antigen (CA) 19-9, 12.26 U/ml (normal, <27.00 U/ml) and CA125, 21.0 U/ml (normal, <35.0 U/ml). The patient did not possessed nasal cavity lesions, and no superficial lymphadenopathy or hepatosplenomegaly was observed. Following chemotherapy, the patient was alive without tumor recurrence subsequent to a 14-month follow-up period. 
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The present study was approved by the Ethics Committee of The First Affiliated Hospital of Dalian Medical University. Written informed consent was obtained from the patient for the publication of the present study and the use of the accompanying images.
Discussion
NK/T-cell lymphoma may overlap in morphology, results of endoscopic imaging and immunophenotype with numerous other tumors of the stomach. Therefore, careful consideration is required to distinguish NK/T-cell lymphoma from other tumors of the stomach, and this may be based on pathological and phenotypic features.
Poorly-differentiated adenocarcinoma, which is the most common tumor of the stomach, is the primary choice for a differential diagnosis of a stomach tumor (4). The results of endoscopic imaging and the morphological features of a poorly-differentiated adenocarcinoma occasionally resemble NK/T-cell lymphoma (5) . In the present study, the tumor was removed using an endoscopic biopsy and was diagnosed as poorly-differentiated adenocarcinoma, based on the tumor morphology. However, the adenocarcinoma did not express leukocyte common antigen (LCA), a T cell and B cell marker, and did express cytokeratin. Therefore, the present study recommends that when a tumor diagnosis of poorly differentiated adenocarcinoma is considered, immunostaining for cytokeratin and LCA should be performed to exclude a diagnosis of lymphoma.
ALCL is the secondary choice for a differential diagnosis in tumors of the stomach that express CD30 (6) . In the present study, the tumor cells possessed irregular kidney-shaped nuclei, which expressed CD3ε and diffusely expressed CD30, but did not express CD56, therefore leading to an initial diagnosis of Figure 3 . Immunohistochemical staining and in situ hybridization. The expression profiles of different phenotypic markers in tumor cells were observed using immunostaining, as follows: (A) CD3ε, diffusely expressed; (B) CD30, diffusely expressed in the membrane and golgi; (C) granzyme-B, expressed; (D) CD43, expressed, the black arrow indicates marked expression of normal reactive T cells; (E) CD56, not expressed, the black arrow indicates residual nerve fibers that express CD56, which acts as an internal control to validate the CD56 negative staining of tumor cells; (F) cytokeratin AE1/AE3, expressed in the glandular epithelium; (G) Ki-67 index, ~80%; and (H) EBV RNA, diffusely expressed, as detected by EBV-encoded RNA in situ hybridization. Scale bar=20 µm. x200, magnification. CD, cluster of differentiation; EBV, Epstein-Barr virus.
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ALCL. However, there have been studies reporting NK/T-cell lymphoma in the nasal cavity, prostate, spleen and adrenal glands, where the tumor expresses CD30, with or without CD56 expression (7) (8) (9) (10) . To the best of our knowledge, no studies have reported this type of lymphoma in the stomach. The previous studies concluded that the absence of a CD56 signal is not sufficient to exclude NK/T-cell lymphoma, and therefore, EBV detection is required (5, 6, 11, 12) . The present study observed that the tumor cells did not have clear nucleoli and demonstrated clear coagulative necrosis, which does not support a diagnosis of ALCL. However, the diagnosis of the patient was only altered when the EBV status of the patient was assessed. The patient expressed EBV RNA, leading to a final diagnosis of NK/T-cell lymphoma.
NK-cell lymphoproliferative lymphomatoid gastropathy should also be considered since this type of tumor expresses CD3 and CD56, therefore resembling NK/T-cell lymphoma. However, NK-cell lymphoproliferative lymphomatoid gastropathy has a low proliferative index (Ki-67) and an indolent clinical course with an improved prognosis. Notably, this disease is not associated with an EBV infection (13, 14) .
EATL type I is often observed in conjunction with refractory celiac disease and mainly occurs in the jejunum and ileum, but rarely occurs in the stomach. This lymphoma should also be distinguished from gastric NK/T-cell lymphoma. EATL type I possesses large or pleomorphic cells that are express CD3, partially express CD30, but usually do not express CD8 and CD56. EATL also lacks EBV RNA expression in an EBER in situ hybridization (15) .
Mucosa-associated lymphoid tissue lymphoma and diffuse large B-cell lymphoma are other common types of lymphomas that occur in the stomach, where atypical lymphoid cells diffusely infiltrate the gastric mucosa. Furthermore, the B cell phenotype is characterized by the expression of CD20 and PAX5 (16, 17) . Consequently, these lymphomas may be easily distinguished from NK/T-cell lymphoma.
NK/T-cell lymphomas that express CD30, with or without CD56 expression, have been reported in previous studies in the nasal cavity, spleen, prostate and adrenal glands (7) (8) (9) (10) (18) (19) (20) . However, to the best of our knowledge, no studies have reported this NK/T-cell lymphoma phenotype occurring in the stomach. The present study reports a unique case of primary gastric NK/T-cell lymphoma without CD56 expression and with diffuse CD30 expression in a 41-year-old woman. Due to the occurrence of this rare phenotype of NK/T-cell lymphoma, the present study recommends that the EBV status of a patient should be investigated to avoid a misdiagnosis.
